Effects of second messenger system activation on functional expression of tyrosine hydroxylase fusion gene constructs in neuronal and nonneuronal cells.
A genomic clone for rat tyrosine hydroxylase (TH) was isolated and a fragment containing 503 bp upstream of the transcription start site was sequenced. The BamHI/AluI fragment was inserted into a plasmid carrying the coding sequence for bacterial chloramphenicol acetyltransferase (CAT). Another construct with the 5' sequence truncated to -151 bp also was prepared. When these were introduced into several mammalian cell lines, including C6 glioma, BE(2) neuroblastoma, CV-1 or Ltk- fibroblasts, different basal levels of CAT expression were observed. In the fibroblast lines, THCAT constructs were not expressed unless the cells were treated with forskolin or TPA. However, the low basal expression was not correlated to endogenous expression as THCAT constructs expressed comparably in BE(2)C, HeLa, and C6 glioma. Treatment of any of the cell lines with forskolin, TPA, or a combination of the two agents stimulated the expression by at least two-fold in all cell lines and the maximally induced levels were at least 10-fold over promoterless controls. These data indicate that the essential promoter elements as well as those conferring responsivity to cyclic AMP reside within 151 bp of the transcription start site. However, the array of elements regulating cell-type expression lie, at least in part, beyond the 500-bp region examined. Further, a role for phosphorylation in the regulation of basal and induced transcription of TH is suggested.